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NACA TN 2445

WIND-TUNNEL TESTS AT LOW SPEED OF SWEPT
AND YAWED WINGS HAVING VARIOUS PLAN
FORMS. Paul E. Purser and M. Leroy Spearman.
December 1951. 82p. diagrs., photos., 2 tabs.

(NACA TN 2445. Formerly RM L7D23)

Results are presented of wind-tunnel tests made at

low speed of various small-scale models of swept -

back, sweptforward, and yawed wings. The tests

covered changes in aspect ratio, taper ratio, and tip

shape. Some data were obtained with high-lift

devices on sweptback wings and with ailerons on
sweptforward wings. The data have been briefly

analyzed and some comparisons have been made
with the available theory.

NACA TN 2553

PITCHING-MOMENT DERIVATIVES Cm r
AND

Cm . AT SUPERSONIC SPEEDS FOR A SLENDER-

DELTA-WING AND SLENDER-BODY COMBINATION
AND APPROXIMATE SOLUTIONS FOR BROAD-
DELTA-WING AND SLENDER-BODY COMBINA-
TIONS. Arthur Henderson, Jr. December 1951.

29p. diagrs. (NACA TN 2553)

The pitching-moment derivatives Cm and Cm .

for supersonic speeds are developed for a slender-
delta -wing and slender -body combination having no
afterbody. By drawing an analogy between the aero-
dynamics of the wing -body section of the configura-
tion and the aerodynamics of a delta wing alone, the

results for the slender-delta-wing and slender-body
combination are modified to the extent that approxi-
mate solutions for Cm and Cm . for broad -delta -

wing and slender -body combinations can be obtained.

NACA TN 2563

EXPERIMENTAL INVESTIGATION OF ROLLING
PERFORMANCE OF STRAIGHT AND SWEPTBACK
FLEXIBLE WINGS WITH VARIOUS AILERONS.
Henry A. Cole, Jr. and Victor M. Ganzer, University
of Washington. December 1951. 45p. diagrs.,

photos., 2 tabs. (NACA TN 2563)

An experimental investigation was conducted to deter-

mine the performance in roll of two flexible wings,
one swept back 45° and the other unswept. Rolling

moments due to aileron deflection, damping deriva-
tives in roll, and free-rolling angular velocities due
to aileron deflection were obtained at various speeds
including, when possible, the aileron reversal speed.

NACA TN 2568 MEFFECT OF SLIP ON FLOW NEAR A STAGNATION
POINT AND IN A BOUNDARY LAYER. T. C. Lin
and S. A. Schaaf, University of California. December
1951. 28p. diagrs. (NACA TN 2568)

\ / /
Theoretical analyses are presented of the effect of

slip on the flow of a rarefied gas near a stagnation

point and in a boundary layer OTMtiLat-plate. The
results indicate that the stagnation pressure is in-

creased because of the effect of slip but that there is

a negligible effect on the flat -plate skin-friction coef-

ficient in the range of application of the analysis.

NACA TN 2572

CERAMIC COATINGS FOR PREVENTION OF CAR-
BON ABSORPTION IN FOUR HEAT -RESISTANT
ALLOYS. Joseph W. Pitts and Dwight G. Moore,
National Bureau of Standards. December 1951. 14p.

diagr., photos., 3 tabs. (NACA TN 2572)

Three ceramic coatings were applied to four heat-
resistant alloys (three types of 18-8 stainless steel

and Inconel) and then tested for their effectiveness in

preventing carbon absorption after box carburizing
for 4 hours at 1350° to 1650° F. Carbon absorption
that occurred on uncoated specimens at these condi-
tions was inhibited by the application of a ceramic
coating. The coating apparently seals the surface of

the alloy from carburizing gases and thus prevents
carbon pickup and resulting precipitation of carbides
at or near the grain boundaries.

NACA TN 2576

A STUDY OF SLIP FORMATION IN POLYCRYSTAL-
LINE ALUMINUM. Aldie E. Johnson, Jr. and S. B.
Batdorf. December 1951. 18p. photos., diagr., tab.

(NACA TN 2576)

Experimental results are presented which shed light

on the assumptions that have been made in several
attempts to bridge the gap between the physical and
mathematical theories of plasticity. The experi-
mental results are compatible with, but do not neces-
sarily verify, the conception that plastic deformation
in strain -hardening materials is primarily due to

slip. Slip was observed to occur first in a few iso-
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lated grains and to spread gradually to adjacent
grains as the stress level increased. The occur-
rence and spread of the slip lines suggested inde-

pendent behavior of randomly oriented grains at low
stress levels with interaction among grains increas-
ing as the stress level increased.

NACA TN 2577

ON THE ANGULAR DISTRIBUTION OF SUP LINES
IN POLYCRYSTALLINE ALUMINUM ALLOY.
John M. Hedgepeth, S. B. Batdorf and J. Lyell

Sanders, Jr. December 1951. 18p. photos., diagrs.,

tab. (NACA TN 2577)

A rather wide distribution in the angular orientation

of slip lines is generally observed in various grains

of a metal subjected to plastic deformation. The
relative frequency of occurrence of any given slip

line angle for the case of simple tension has been
derived on the basis of a model of a plastically de-

forming polycrystal that was recently used as the

basis of a theory of polyaxial stress-strain relations

(the so-called slip theory of plasticity). The results

are compared with experiment and conclusions are

drawn as to the limitations of the model.

NACA TN 2583

A SEMIEMPIRICAL PROCEDURE FOR COMPUTING
THE WATER-PRESSURE DISTRIBUTION ON FLAT
AND V-BOTTOM PRISMATIC SURFACES DURING
IMPACT OR PLANING. Robert F. Smiley.

December 1951. 28p. diagrs. (NACA TN 2583)

A semiempirical procedure is presented for com-
puting the water-pressure distribution on flat and V-
bottom prismatic surfaces during planing or land-

ings. For the rectangular flat plate, calculated and
experimental pressure distributions are in good
agreement for trims below 30° and for wetted-length-
beam ratios at least up to 3.3. For the case of a
V-bottom prismatic surface with appreciable chine
immersion, the pressures on chine -immersed sec-
tions of a model having an angle of dead rise of 30°

are similar to those on the corresponding flat plate
so that a simple modification of the flat-plate proce-
dure can be used to predict approximately the pres-
sures on V-bottom surfaces.

NACA TN 2584

AN ANALYSIS OF THE FLOW IN THE ROTATING
PASSAGE OF LARGE RADIAL-INLET CENTRIF-
UGAL COMPRESSOR AT A TIP SPEED OF 700 FEET
PER SECOND. Vasily D. Prian and Donald J.

Michel. December 1951. 46p. diagrs., photo., tab.

(NACA TN 2584)

An analysis of the flow in the rotating passage of a
48 -inch diameter radial -inlet centrifugal impeller a\

a tip speed of 700 feet per second indicated that a

region of low efficiency generally existed along the

trailing face as a result of a combination of shifting

of low energy air toward the trailing face and losses
arising from the decelerations along the trailing

face. Because of the comparatively large viscous

losses along the trailing face, and with the unloading

of the blades, the velocity at the driving face tip was
higher than the trailing face tip. This velocity dif-

ference would be expected to result in mixing losses

upon diffusion of the air. The theoretically predicted

eddy on the driving face was not found experimentally.

Modification of the theoretical entrance angle of flow
for the first 15 percent of the passage gave fair

agreement between the theoretical and experimental
static pressures at off -design conditions except for

the maximum flow conditions.

NACA RM E51J12

SPARK IGNITION OF FLOWING GASES. H -

EFFECT OF ELECTRODE PARAMETERS ON
ENERGY REQUIRED TO IGNITE A PROPANE -AIR
MIXTURE. Clyde C. Swett, Jr. December 1951.

26p. diagrs., photos. (NACA RM E51J12)

The effect of electrode spacing, configuration, and
material on the energy required for ignition of a

propane-air mixture at a pressure of 3 inches mer-
cury absolute was determined. The energy required

decreased and then increased as the spacing was in-

creased; a minimum occurred at a spacing of 0.65

inch. Small-diameter electrodes required less

energy than large-diameter electrodes if the spacing

was less than optimum; at the spacing of 0.65 inch no

differences were observed. Glow discharges re-

quired more energy for ignition than the arc -glow
discharges; with glow discharges the effect of elect-

rode material was negligible. A determination of

the energy distribution along the discharge showed
one-third to one-half of the energy to be concentrated

in a small region near the cathode and the remainder
uniformly distributed across the spark gap. Long-
duration (600-microsec) sparks required much less

energy than the short-duration (1-microsec) sparks.

BRITISH REPORTS

N-11394*

Royal Aircraft Establishment (Gt. Brit.

)

COMPARATIVE CORROSION TESTS ON MAGNESI-
UM ALLOY PARTS AND ALUMINUM ALLOY PARTS
OF ELECTRICAL EQUIPMENT IN SALT FOG, AND
CORROSION TESTS ON MAGNESIUM ALLOY CAST-
INGS IN A HUMIDITY CHAMBER. R. F. Sims and

E. C. Railton. January 1951. lip. photos. (RAE
Tech. Note EL. 20)

Comparative tests under severe salt-fog conditions

show that corrosion of properly treated magnesium
alloys is no worse than that of aluminum alloys.

Since aluminum has been widely used for parts of

electrical equipment in sea-going aircraft, it should

be possible to use magnesium alloy parts for similar

purposes and so save weight. Points at which other

.metals contact the magnesium will need careful pro-

tection, however, if corrosion is to be avoided.
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N-11395

Royal Aircraft Establishment (Gt. Brit.

)

GRAPHITE LUBRICATION AND THE WEAR OF
CARBON BRUSHES AT HIGH ALTITUDES. R. F.

Sims. April 1951. 19p. diagrs. (RAE Tech. Note
EL. 24)

The lubricity of graphite in normal atmospheric
conditions is shown to be due to absorbed films of

water. In dry atmospheres the water films are not

maintained and where graphite brushes are running

on commutators, seizure occurs, with resultant high

rates of wear. Brushes may be treated with sub-

stances e. g. some metallic halides, which partly

replace the water film, but their performance in

extremely dry conditions depends critically on pre-
vious running of the bursh with the commutator in

moist conditions.

N-H439*

Forest Products Research Lab. (Gt. Brit.

)

STRAY FIELD HEATING. P.M.C. Lacey, H. A.

Howe and G. E. Soane. (Progress Rept. 8. ) June

1951. 16p. diagrs.
,
photo. (Forest Products

Research Lab.

)

The object of the present investigation was to assess

the relative effectiveness of the basic electrode

patterns, and where possible, to determine the most
efficient relative conditions.

N-11475*

Forest Products Research Lab. (Gt. Brit.

)

RADIO FREQUENCY AND OTHER HEATING PROC-
ESSES. A CALORIMETRIC METHOD OF ASSESS-
MENT OF THE R. F. CONDUCTIVITY OF GLUES.
P. M. C. Lacey and G. E. Soane. (Progress Rept.

9.) August 1951. 8p. diagrs. (Forest Products

Research Lab.

)

The radio frequency conductivity of a number of syn-

thetic resin glues has been determined over a wide

range of temperature, to an accuracy of about

tl5 percent by a calorimetric method, and com-
pared with the voltages needed to set the same glues

in wood joints. It is concluded that conductivity is

not a reliable guide to set voltage.

N-115lf

Aeronautical Research Council (Gt. Brit.

)

NOTES ON DEFINITIONS OF AND NOMENCLA-
TURE FOR AIR SPEEDS. Staff of the Aeroplane

and Armament Experimental Establishment. No-
vember 22, 1950. 7p. (ARC CP 49; ARC 13, 570,

app.)

Definitions and nomenclature for air speeds adopted

by the British Standard Glossary of Aeronautical

Terms, the Royal Aeronautical Society, the Air Min-

istry, the United States (NACA TR 837), and the

International Civil Aviation Organization are dis-

cussed and comment is made on the possibility of

confusion between them.

N-11512*

Aeronautical Research Council (Gt. Brit.

)

DATA ON FLIGHT LOADS OBTAINED WITH
MILLER RECORDING EQUIPMENT, WITH PAR-
TICULAR REFERENCE TO TEST FLIGHTS IN

LANCASTER PD. 119. Anne Burns. 1951. 34p.

diagrs. , tab. (ARC CP 48; ARC 12, 796)

A technique is presented for using Miller recording

equipment to obtain satistical data on flight loads.

The technique includes modifying the equipment and

taking sample records of the flight loads. Consider-

able labor is required to extract statistical data from

the records, and Miller recording equipment should

only be used until more suitable equipment has been

developed.

N-11513*

Aeronautical Research Council (Gt. Brit.

)

DYNAMIC STABILITY OF THE HELICOPTER:
THE EQUATIONS OF MOTION. A. H. Yates.

1951. 7p. 2 tabs. (ARC CP 47; ARC 13, 682)

The equations of motion, as used in calculations of

the dynamic stability of the helicopter, are stated

'iere. They are reduced to dimensionless form and

he expanded forms of the coefficients of the deter-

minatal equations are given.

N-11514

Aeronautical Research Council (Gt. Brit.

)

CALCULATION OF THE DAMPING FOR ROLLING
OSCILLATIONS OF A SWEPT WING. Doris E.

Lehrian. 1951. lOp. diagrs. , tab. (ARC CP 51;

ARC 13, 448)

The damping derivative for rolling oscillations of

a swept and an unswept wing, each of aspect ratio 6

is calculated for a range of frequency parameter
values. Good agreement with experiment is ob-

tained for the larger values of the frequency param-
eter. For the lower values the results diverge

slightly; this difference may be partly due to the

approximations made in the calculation, and partly

due to the greater importance of tunnel wall inter-

ference effects as the frequency parameter tends to

zero.

N-11515*

Aeronautical Research Council (Gt. Brit.

)

THE MEASUREMENT OF THE DERIVATIVE Zw
FOR AN OSCILLATING AEROFOIL. A. L. Buchan,

K. D. Harris and P. M. Somervail. 1951. 32p.

diagrs. (ARC CP 52; ARC 13, 548)
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This report presents the results of experimental

measurements of the damping coefficient zw for

constant-chord rigid wings of various aspect ratios

having sweepback angles of zero and 45°.

N-11516

Aeronautical Research Council (Gt. Brit.

)

LIST OF CURRENT PAPERS. (NOS. 1-50)

1951. 5p. (ARC CP 50)

July

Contains a list of the current papers published by

the Aeronautical Research Council.

N-11517*

Aeronautical Research Council (Gt. Brit.)

OBSERVATIONS OF THE INTERACTION BETWEEN
THE SHOCK WAVES AND BOUNDARY LAYERS AT
THE TRAILING EDGES OF AEROFOILS IN SUPER-
SONIC FLOW. D. W. Holder and R. J. North.
December 28, 1950. 12p. photos., diagrs. (ARC
CP 53; ARC 13,621)

Photographs have been taken of the flow at the trail-

ing edges of three unyawed, two-dimensional airfoils

placed in an airstream moving with a Mach number of

1.6 and giving a Reynolds number (based on chord) of

0.8 x 10 . It is found that the conditions close to the
trailing edge depend on the strength of the trailing -

edge shock, particularly if the boundary layer is

laminar ahead of the shock.

UNPUBLISHED PAPERS

N-3221*

Guggenheim Airship Institute.

DROPLET INTERCEPTION INVESTIGATION UPON
VARIOUS AIRFOIL SECTIONS AT ABOVE FREEZING
TEMPERATURES. Clarence Hofelt, Jr. and George
Batiuk. June 1949. vi, lOOp. diagrs., photos., 14

tabs. (Guggenheim Airship Inst. Rept. 159)

A whirling-arm technique and a calorimetric method
for measuring droplet interception were investigated.

Representative models varying section and aspect
ratio were used. The test data indicated the effect of

change in pitch angle, lift coefficient and velocity.

The tests furnished data which can later be compared
with wind tunnel test data. The cylinder test data can

be compared with previously made theoretical

studies.

N-5558*

Calif. Inst, of Tech. Guggenheim Aeronautical Lab.

MEAN -SPEED MEASUREMENTS IN TWO-
DIMENSIONAL, INCOMPRESSIBLE, FULLY-
DEVELOPED TURBULENT CHANNEL FLOW.
George T. Skinner. 1950. 44p. diagrs. (Calif. Inst,

of Tech. Guggenheim Aeronautical Lab.)

Mean velocity profiles were measured in a 5 -inch by
60-inch wind channel by the use of a hot-wire ane-
mometer. Repeatability of results was established
and accuracy of the instrumentation was estimated.
A little scatter may have been caused by humidity
variations and slight flow unsteadiness. Irregulari-

ties of a hot-wire in close proximity to a solid

boundary at low speeds were observed. It was found
that Karman's logarithmic law holds reasonably well-

The values of the constants for the law for the best
over -all agreement were determined and compared
with those obtained by others.

N-6783*

Harvard U.

INVESTIGATION OF THE STRUCTURAL CHARAC-
TERISTICS OF TAPERED SWEPTBACK WINGS.
Phrixos J. Theodorides. (Final rept.) February 10,

1951. 133p. diagrs., photos., 6 tabs. (Harvard U.)

Tests to determine the structural characteristics of

tapered sweptback wings are compared here with

theory. The models were symmetrical wing boxes oi

semimonocoque riveted construction. They differed

only in sweep angles which were 0°, 40°, and 60° of

the quarter-chord line. All results are reported in

tables. Some results are plotted and discussed.

N-12273*

GENERAL THEORY OF APPROXIMATION
METHODS OF ANALYSIS. (K obshchei teorii

priblizhennykh metodov analiza). L. V.

Kantorovich. 8p. (Trans, from Akademiia Nauk
SSSR, Doklady, v. 60, no. 6, May 1949, p. 957-960).

This is a general approach to the divising of methods
of the solution of various problems of analysis as-

sociated with differential equations, ordinary and

partial integral equations, or infinite algebraic

systems. A general theory of approximation

methods of analysis which arises from this study is

presented.

N-12274*

ON INTEGRATION IN QUADRATURES OF EQUA-
TION OF PLANE UNIFORM PROBLEM OF THEORY
OF PLASTICITY WITH ACCOUNT TAKEN OF
HARDENING OF MATERIAL. (Ob integrirovanii v

kvadraturakh uravnenii ploskoi odnomernoi zadachi

teorii plastichnosti s uchentom uprochneniya

materiala). G. S. Shapiro. 7p. diagrs. (Trans,

from Prikladnaia Matematika i Mekhanika, v. 13,

Nov. -Dec, 1949, p. 659-662).

It is shown that the equations of the plane uniform

problem of the theory of plasticity with account taken

of the hardening of the material for the plane stress

state and for plane deformation can be integrated in

quadratures if the material is assumed to be incom-

pressible. In the first case the result is obtained

with the aid of approximate expressions for the in-

tensity of the stresses and deformations.
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